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I NTRCDUCTI ON

An ol d riddl e asked, "What cones with a carriage
and goes with a carriage, is of no use to the carriage

and yet cannot nove w thout it?" The answer: "A noise".

Sound is of great value to man. It warns him
of inpending danger. Also, it appropriately activates him
The uni que advant age of speech and | anguage i s nmade

avai |l abl e to man because of sounds.

Unfortunately, excess of sound irrel avant
to the individual can arouse himtoo nmuch and with no
adaptive advantage. Al so, excess of sound can interfere
with the perception of inportant, relevant auditory
signals. Over exposure to sounds can cause the ear
to tenporarily and sonetines permanently suffer a |oss
of function. Thus, irrelevant or excessive sound is

undesirabl e. Such unwanted sound is "noise".

Noi se can have adverse effects on man. |t

can pernmanent|y damage the inner ear resulting in pernanent



hearing | oss, also called as noi se i nduced permanent
threshold shift (NIPTS). It can also result in
tenporary hearing loss or tenporary threshold shift

(TTS).

Losses in hearing sensitivity, both tenporary
and permanent, together with the nmasking of speech and
ot her desired sounds, constitute the nost significant
sensation and perception probl ens posed by noi se (Kryter
1970). Noise induced hearing loss is believed to be a

maj or health hazard in industry (Hosey, 1967).

Q her adverse effects of noise on man's
behavi or and subjective experience include |osses in
wor k capacity, disruption of rest and sl eep, annoyance

reactions and general nental distress (Cohen, 1969).

The physi ol ogi cal responses to noi se include
t he responses of voluntary nuscl es, peripheral vaso-
constriction, audiogenic seizures, responses of snooth
nmuscl es and gl ands, neuroendocrine responses, inter-

ference w th sexual reproductive functions, responses



of fetus to noise, resistance to di sease, and hyper -
trophy of adrenal gl ands. (Kryter, 1970? Wl ch and
Wl ch, 1970; Kryter and Poza, 1980).

There have been a nunber of studies which
attenpted to show the detrinental effects of noise on
mental , notor and psychonotor abilities in adults.

Tne effects of noi se on conpl ex psychonotor task (Key
and Payne, 1981), notor tasks (Gohen et al. 1966),
target-detection (Warner and Heinstra, 1978), Vigil ance
per f ormance (Cohen et al . 1966; Benigus et al. 1975),
various versions of stroop color interference tests
(Hartley and Adans, 1974; O Milley and Cal | us, 1977;
Qgden et al. 1979), nental tasks (Gohen et al . 1966;

Fi nkl eman and d ass, 1970) and tine estinmation (Rai,
1975) have been investigated. The other effects of

noi se on psychol ogi cal functions of attention (Forster
and Gierson, 1978) aggressive behavior (Donerstein and
Wl son, 1976) and hel pi ng behavi or (Mathews and Canon,

1975) have al so been studi ed.

Most of the information avail able on the

effects of noise on people are fromthe studies on



adults. Effects of noise have also been studied in
children, though not as extensively as in adults.

Ef fects of noise on hearing sensitivity (Fior, 1972;
Roche et al . 1978; Siervogel et al. 1982), speech

di scrimnation (Larson and Peterson, 1978; denn et al.
1978; Elliott, 1979; Elliott, Kalikow and Stevens 1979;
Smyt h, 1979; Houtgast, 1981), academ c achi evenent
(Lane and Meecham 1974; Ko et al. 1981), arithnetic
skills, (Kassinove, 1972; I|shikawa and Aoki, 1974),
readi ng conprehension (Slater, 1968) in children have
been investigated. Oher aspects studied in children
are, effects of noise on sleep (Ando and Hattori, 1977,

Thei ssen, 1978) and on noise tolerance (Elliott, 1971).

The results of these studies have sonetines
shown | osses, sonetines inprovenent or sonetine no
significant changes in task performance when conpared
to the performance under no noise conditions and hence
are equivocal. However, the differences in results are,
in part, due to the type and amount of noi se used, the
conplexity of tasks involved, differences in the netho-

dol ogy and the techni ques of anal ysis used.



Need for the study:

The results of studies on the effects of noise
on schol astic performance in children have been equi -
vocal. There appears to be only one study (S ater
1968) which investigated the effects of noise on a
witten task, requiring readi ng conprehension. The
results of her study did not show any significant effect

of noise on a witten task in children.

However, the results outlined by Sl ater (1968)
cannot be directly applied to the perfornmance of |ndian
children in the presence of noise. The reasons for this
bei ng, one, Indian children study in schools wherein the
nunber of students in a class are nore and hence the
noi se |l evels could be relatively higher conpared to the
western set up. In addition, the noise |evels at hone
may be hi gh because of greater incidence of joint famly
systemin India. Having been exposed to hi gh noise
| evel s constantly, Indian children mght be adapted to
signal s such as speech babble. Therefore, the perfornance
of these children under a noi se condition m ght not be

adversel y affect ed.



On the other hand, it is al so possible that
the Indian children could be nore adversely affected
by the presence of noise as they often study in schools
whi ch may enploy a non-native or foreign | anguage as
the nmediumof instruction. For exanple, children
wi th Kannada as not her tongue may study in English
medium In such a situation a child not only has to
conprehend a non-native | anguage but al so has to cope

up with the difficulties posed by the presence of noi se.

It is therefore, necessary to investigate
whet her the children are adapted to the noise or whether
they are adversely affected by the presence of noise

whi |l e reading a passage in a non-native | anguage.

Summary and statenent of the problem

Loud noi se has adverse effects on man. It
may affect the auditory sensitivity tenporarily or
permanently. It is also found to affect the physiol o-
gical functions in man. The perfornmance of notor and
nental task could al so be affected in the presence of
noi se. The studies on various effects of noi se have

been conducted mainly on adults.



The presence of noise may affect the per-

formance of children on different tasks which nmay have
a bearing on the schol astic perfornmance, such as,
reading. Studies regarding the readi ng conprehensi on
I n the presence of noise are few and such neasures

are of inportance as reading skills in children are
essential in academc achi evenent and ot her | earning
activities.

The effect of noise on readi ng conprehension
has not been investigated anong | ndian children. The
present study undertook to investigate the effects
of noi se on readi ng conprehension in children aged, 9-12 years
who were non-native speakers of English. The subjects
in the study were native speakers of Kannada and their
readi ng conprehension was tested in English under two

condi tions nanely; quiet and noi se.

The study ained at answering the foll ow ng

guesti oner.

1. Does the presence of noise significantly affect the

readi ng conprehension in children?



Is there a significant effect of age on reading

conprehension in quiet and in the presence of

noi se?

Do age and noise interact to affect the reading

conpr ehensi on significantly?

 0000000000000000000:






REV EW G- LI TERATURE

Noi se has vari ous hazardous effects on man.
The nost inportant one being the decrease in auditory

sensitivity.

Effects of noise on auditory sensitivity:

Frequent exposure to noise of highintensity
for sufficiently long duration could injure the inner
ear and produce a hearing loss. The injury and hearing
| oss could be tenporary, lasting for mnutes, hours or
days after the termnation of the exposure or it could
be permanent, lasting for the remainder of the life of
the individual. Al so, the hearing | osses could range

fromslight inpairnment to total deafness (Mller, 1974).

For a nunber of reasons, the facts related to
noi se i nduced hearing loss in adults could entirely or
partially be inapplicable to infants and chil dren.

Adults and children are different with respect to the



di mensi ons and configuration of the head. Transm -
ssion of sounds fromthe external ear to the tynpanic
menbrane and there to the inner ear also are different

(MIls, 1975).

A nunber of devices used directly or indirectly
by children have | evel s which are capabl e of produci ng
an acoustic injury to the adult ear and tenporary or
per manent hearing | osses. These probably could produce

hearing loss in children (MIls, 1975).

Devi ces with notably high sound | evel s include
snow nobi | es (Bess and Poynor, 1972; Chaney, Mdain
and Harrison, 1973), real and toy fire arns (Hodge and
McCommons, 1966; G aevenes, 1966; Marshal |l and Brandt,
1974), incubators (Peltzman et al . 1970; Fal k and Far neer,
1973); fire crackers and ot hers. Short inpul sive sounds
|i ke fire crackers can produce a | arge pernmanent hearing
| oss. Also, exposure for |onger duration to the noi ses
made by devi ces whi ch produce noderate | evel s of noise
create a risk of hearing loss and injury to the ear.
For instance, all day outings on snow nobiles or

pl acement of premature and unheal thy babies for weeks
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I n incubators and pressure boxes are a great risk

for hearing | oss.

Fior (1972) reported that chil dren between
the ages of 3 and 13 years incur TTS. The nagnitude
of TTS did not substantially differ fromthose incurred

by adults exposed to identical noise conditions.

MIls (1975) review ng the studies on TTS
concluded that it was not clear whether children were
nore than, less than or about equal ly affected as
adults and that the differential susceptibility of

children to TTS is an open i ssue.

Studies on puretone sensitivity in children
across different ages have shown decrenent in hearing
sensitivity with increasing age and this coul d probably

be related to the exposure of noise indaily life.

Eagl es, et al. (1963) reported the data on
4078 school children aged between 5 and 14 years. The

patterns of hearing |evels showed that 75%of all



children had hearing sensitivity better than audi o-
netric zero, wth nost sensitive hearing at 250 Hz
and | east sensitive at 6000 Hz. Also, girls' hearing
sensitivity was 2 dB better than that of the boys.
The data showed that hearing sensitivity increased
fromage 5 to about 12-13 years and dropped at about

14- 15 years.

Litke (1971) reported el evated hearing
threshol ds at high frequency in children. Audi ograns
of ninety one children in Kindergarten through twelfth
grade were studied. H gh frequency threshold el eva-
tion/was observed in 6% of the popul ation. The results
showed that the correl ati on between inci dence of high-

frequency threshold el evati on and grade | evel was
statistically significant. Al so, 6000 Hz was nost
often affected frequency in about two-thirds of

subj ects. Boys showed hi gh-frequency threshold el eva-

tion about five tines nore than girls.

Noi se i nduced hearing loss is generally centered

at or around 4000 Hz and 6000 Hz (Maas, 1972). Lower
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hearing sensitivity at 6000 Hz in children as noted
by Eagles et al. (1963) and Litke (1971) coul d be
attributed to the exposure to noise in everyday life

si tuati on.

Roche et al . (1978) reported a | ongitudi nal
study on hearing in children. Serial auditory thresh-
ol ds, were recorded at six nmonth intervals from 224
children and youth aged 4 to 18 years. The data
obtained during the first year showed that girls had
| ower hearing thresholds than boys, especially in the
age range of 12 to 17 years. Children aged 12 to 17
years had | ower hearing thresholds than did those
between 6 to 11 years in both the sexes. Total
noi se exposure scores, as obtai ned by questionnaires,
tended to be higher in boys than girls, especially after
10 years of age. But these scores were not found to
be significantly correlated with auditory threshold
| evel s. The incidence of exposure to events associ at ed
with noise, increased nmarkedly in teenage boys and was

related to auditory threshold | evels. Associations



bet ween auditory threshold | evels and responses to
general health questions or attained stature were not
significant. However, associations with neatal
abnormalities were found. Also, rapid maturation in
girls was evidenced to be assoiated with |ower threshold
| evel s especially for |lower frequencies. The authors
opined that the effects of hearing | oss may be nore
serious for a child than adult because of possible

| earning disability.

Si ervogel et al (1982) nade noi se neasurenents
usi ng doseneters to record sound | evels encountered by
127 children and youth aged 7.0 to 20.2 years (these
children were a subset of subjects enployed by Roche
et al. 1978). The data indicated that there were no
significant age effects in noise exposure, but small
sex differences were found, with boys having slightly
greater noi se exposure than girls. Also, the data
provided a strong evidence that noise exposure in

children is substantial.
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Speech discrimnation in noise:

Man has an ability to "hear out" one sound
froma background of other sounds. Unwanted sounds,
noi ses, however, can interfere with the perception
of wanted sounds and signals. This is called 'nmasking' .
By masking, an auditory signal can be made i naudibl e
or the quality of the signals can be changed, its
apparent |ocation or distinctiveness can be changed
(Kryter, 1970; Jeffress, 1970; Scharf, 1970). Speech
understanding, which is inportant for everyday life,
m ght get affected by the presence of noise. Thus,
noi se of certain levels interferes with intelligi-

bility or discrimnability of speech speech signals.

Those who work in high levels of background
noise claimthat they 'get used toit'. However, evidence
Is that they adopt a 'non-communating life-style' and
I ncrease their use of non-verbal communication through
gestures, posture and facial expression (Kryter, 1970).
Anong adults, free and easy speech communication is
probably essential for full devel opnent of soci al

relation and self (MIller, 1974).
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For very young children there m ght be ot her
additional problens. They gradually induce their
know edge of |anguage and its subtleties fromthe
speech to which they are exposed. Because their
| anguage i s still devel oping, children probably have
nore difficulty understandi ng speech in noise than do
adul ts. Because noi se can reduce the anmount of speech
used at hone, in the yard or on the playground and
because noi se can nake speech difficult to understand;
It is possible that |anguage devel opnent of early
chi |l dhood m ght Be adversely affected. Fromthis
difficulty in learning to read may ensue. Later
school -age children probably encounter nore difficulty

I n noi sy classroom (Mller, 19743.

Children require greater signal-to-noise
ratios than adults to achi eve the sane perfornmance
levels in clinical tests of speech perception. In
t he ol dnman- Fri st oe- Wbodcock test of auditory
discrimnation (1970, fromWIleford and Bill ger, 1978)

per f or mance i nproved fromabout 4 years, where the



nornmative data starts, to about 25 years of age and
thereafter it declined. The performance of children
of about 10 years and younger is nore affected by the
presence of a conpeting noise (Cafteria noi se, and
nonosyl I abic words, with SN 9 dB) than that of the
ol der children and adults, even 68 and 86 year old

adul t s.

A nunber of variables affect the perfornmance
on tests of speech perception, like context, SNratio,
type of speech material used, type of conpeting nessage,

reverberati on and ot hers.

MIls (1975) concluded that "l evels of noise
that do not interfere with the perception of speech by
adults may interfere significantly with the perception
of speech by children ...." He also stated that "a
conpr ehensi ve assessnent of the effects of noise on
childrenis limted not only by the absence of direct
information, but also by the absence of data on devel op-
nment of auditory perceptual skills and the absence of

suitable instrunents for assessing those skills." (pp.776)



Speech intelligibility and speech understand-
ing in children have been studied in the |aboratory
situation. One kind of noise that is often encountered
i's a babbl e of voices produced by several speakers. It
has been shown that this type of noise interferes with
speech intelligibility nore than a (stationary) random
nonspeech noi se, and that the anount of mnaski ng depends
upon the nunber of different voices that are mxed to
produce the noise (Carhart, Tillnman and Greetis, 1969).
This was referred to as "perceptual masking" and this
effect increased as the nunber of talkers in the babble
i ncreased fromone to three and then declined slowy to
about 3dB for a |large nunber of talkers. This enhanced
i ntereference arised both because the babbl e contains
fal se speech cues and it increases the |oad on the
attention and nenory processes that are involved in

under st andi ng sent ences.

Adverse effects of noi se on speech understand-
ing has been studied using SPIN test procedure. Kalikow,
Stevens and E liott (1977) devel oped the test "Speech

perception in noise" (SPIN) to assess "everyday" speech
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reception in English speaking adults. This, in addi-
tion to neasuring word intelligibility neasured a
cogni tive conponent of speech understanding in that
two different scores were derived - one for 'high
predictability’ (HP) sentences that contained two or
three pointer words that provide links to the keywords
and one for 'lowpredictability' (LP) sentences that
contai ned no semantic clues. These sentences were
presented in babble type of noise and the |istener
response was the final word in the sentence whi ch was
al ways a nonosyl I abi ¢ noun. Kalikow, Stevens and
Elliott (1977) hypothesized that the difference between
the HP and LP scores would provide information to the
absol ute val ues of the scores. This difference was
expected to be especially useful when using SPINto
eval uate ol der hearing inpaired adults who rmay have
central auditory processing abnornmalities as well as
those with presbycusis. Prilimnary eval uative data
obtai ned by Kalikow, Stevens and H liott (1977) with
the SPINtest showed perfornmance differences between
18 to 25 year old and 60 to 65 year old normal hearing
| i steners. Though there was difference between the two

groups of listeners, it was not great.
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Elliott (1979) investigated the speech under-
standing in children between 9 to 17 years of age using
SPINtest procedure. After the practice session, three
signal -to-babble ratios were used (-5 dB, 0 dB and
+ 5 dB 9B levels) for testing, with the |evel of the
babbl e al ways being 70 dB SPL. Results showed that the
performance of 11 and 13 year olds was significantly
poorer than that of 15 and 17 year olds in HP sentences
at the 0 B level. Performance of 11 year ol ds was

significantly poorer than that of 17 year ol ds.

Anot her set of 11 year old children were tested
by Eliott (1979) at a 'magnet' school that was judged
by teachers and staff as being particularly noisy.

Noi se | evel s neasured were in the range of 64 to 78

dB A, the levels reaching greater than 80 dBA at ti nes.
The perfornmance of these children was better than that
of 11 year olds tested previously. The difference in
results obtained fromthe two groups was attri buted

to sanpling differences or experience in |istening

to speech in the noisy environnent.



Inthe sane study (Elliott, 1979), 9 year
old and sone 11 year old children attendi ng an
el enentary school were tested. Noise levels of 47
and 48 dBA were found i n these school s, which were
considerably lower than the levels found in 'nagnet'
schools. This snall group of 11 year ol ds perforned
In a manner simlar to that observed in the first
experinmental group. Results showed that the perfornance
of 9 year old children was poorer than 11 year ol ds
tested in laboratory and that the 9 year olds with |earn-
i ng problens perforned nore poorly than the normal |y

progressing 9 year old children.

Based on these results, HIliott (1979) suggest-
ed that SPI N procedure should not be used with |isteners
younger than 15 years of age. W en the data for the
children were conpared to that obtained fromadults,
the inpact of multi-tal ker babbl e was conparitively
greater, for 11 and 13 year olds, only for the HP
sentences presented at the difficult O dB SN | evel.
Thus, the greater inpact of multi-tal ker babble on HP

sentences mght not be a direct auditory masking effect.
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Bliott (1979) concluded that the HP
sentences were nore affected either because the
babbl e affects children's (11 and 13 year old) ability
to make use of |anguage 'rules' or because they possess
| ess know edge of those rules. However, 9 year old
children perfornmed poorer than the ol der subjects for
all noise conditions, the difference was greatest for
the HP sentences at the O dB S B condition. This,
according to Hliott (1979), suggested that two diffe-
rent factors were operating for the children aged 9
years. The poorer performance on the LP sentences was
probably a result of the babbl e having a greater "maski ng"
effect on the words of the sentences. The extrenely
poor perfornmance on the HP sentences was probably
attributable to the conbined effects of, (1) "nasking"
effect of the babble and, (2) the inability of the
children to use the know edge of |axical and syntactic
contingencies or the limted know edge of | anguage

rules of the 9 year ol ds.



Elliott, Kalikowand Stevens (1979) studied
children's understandi ng of nonosyl | abi c nouns in
quiet and in noise. A four-alternative forced choice
adapti ve procedure was used to neasure the | ownest
intensity at which children could identify nono-
syl l abi ¢ nouns. These words were standardi zed and
wer e understandable to 3 year old inner city children,
at confortable listening levels. S x different groups
of subjects were tested. Four of these groups nanely,
normal cnildren, children with |earning probl ens,
children with devel opnental articul ation probl ens
and adults were tested in school environnment. Two
ot her groups nanely, nornmal children and adults were
tested in the laboratory. Four experinental tasks
wer e used, quiet open-set (word repetition used as
response), quiet closed-set (picture pointing used
as response), babble closed-set and filtered-noise

cl osed- set .

The results of the study (Elliott, Kalikow

and Stevens, 1979) indicated that children as young as
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5 years of age could be successfully tested on the
adapti ve speech understandi ng procedure. No devel op-
mental changes were found in ' perceptual masking'
(Carhart, Tillman and Geetis, 1969) between the ages
of 5 years and adul thood. Also, the data clearly

i ndi cat ed devel opnental changes in speech under st and-
ing '"thresholds' in quiet, across the 5 to 10 year age
range. By the age of 10 years, the performnmance of
normal children achieved a level that typified adult
performance. And this age rel ated change eccured

even though the nonosyllabic stimili were well wthin
t he receptive vocabul ary of 3 year old children. Al so,
children with |earning problens required hi gher signa
intensities than normally progressing children to
achieve 71%correct |evel of perfornance for the

two qui et test conditions. However, this was not
attributed to poorer attention span in children with

| earning problemnor to the hearing |oss neasured.

Elliott, Kalikowand Stevens (1979) opi ned

that the poorer performance of children with | earning
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difficulties could be attributed to a consi derable
extent to the | ess devel oped | anguage conpetence in
these children. The much di m ni sned inpact of chro-
nol ogi cal age and problem status on perfornmance under
the filtered-noi se and babble test conditions suggest-
ed that these nmaskers m ght have nearly obliterated
the cues that the ol der subjects were able to use nore
efficiently than younger listeners ie., the task of
under st andi ng nonosyl | abi ¢ words may invol ve acnieving
"semantic closure” frompartial or limted acoustic
informati on. However, when the acoustic information
inthe signal is too |limted, even listeners with
consi derabl e | anguage conpetance nmay be unable to
utilize their know edge of |anguage "to fill in the
gaps" or they may be unable to acconplish this to the

same degree as in the quiet |istening conditions.

The practical inplications of the above
studies are that the children as young as 5 years nay
understand a spoken word about as well as ol der

children and adults when it occurs in a noisy environ-



ment, provided that is a frequently used word which is
well within their vocabul ary. Monosyll abic words spoken
in quiet environment to younger children and chil dren
with del ayed | anguage skills require a nore intense
signal to understand the nessage than a signal |evel

required by ol der children and adul ts.

Envi ronnental noise and its effects on acquisition of

| i nguistic skills:

Noi se |l evel s in the hone environnent depend on
many factors. House hol d appliances, radios, television
sets, and a variety of musical instrunents determne the
noi se |l evel s inside the house. The noise |levels also
depend on the | ocation of the house. Noise from hi ghway
or aircraft noise affect the noise levels inside the

house (Jensen, 1978).

Intermttent reduction in the |oudness of
sensory inputs in the presence of noise is sufficient
to i npede speech and | anguage devel opnent. Noi se of
sufficient intensity does nore than reduce the |oudness

of speech (Kryter, 1970; MIller, 1974). According to
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speech interference levels required for young, nornal
hearing adults listening in ideal acoustic environnents,
sound levels of 60 to 65 dBA often require the speaker
to increase the voice |evel and vocal effort. Levels of
75 dBA often require the talker to shout. Noise of
sufficient intensity probably di scourages conversation,
reduces the content of verbal communication, and may
require frequent repetitions of nessage. These can |ead
toirritation; confusion and fatigue on the part of the
talker and the listener. The extent to which noise
poses a threat to the devel opnent of speech, |anguage
and listening skills depends upon the |evels of noise

found at hone, play groups and school s.

A quantitative approach to the neasurenent of
noi se levels in honmes and their effect upon devel op-
nmental functions nanmely, auditory discrimnation and
readi ng, was undertaken by Cohen, glass and Singer (1973).
Fiftyfour elenmentary school children (second to fifth

grade) who lived in four 32-floor apartnent buildings
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adj acent to a heavily travel ed express-way were

tested principally for auditory discrimnation

(VWpnan Auditory Discrimnation Test) and readi ng

| evel . Average sound | evel s outside the apartnents,
taken on two successive days, ranged from76 to 79

dBA (nodal val ue). Average A-weighted round |evels
directly overlooking the express way recorded over

two days ranged from83 to 84 dBA. Levels neasured

at hall-way w ndows overl ooki ng the express-way

(w ndows cl osed) were inversely related to floor |evels
as follows: 55 dBA on the 32nd floor; 58 dBA on the
26th floor; 60 dBA on the 20th floor; 63 dBA on the 14th
floor; and 66 dBA on the 8th floor, i.e., the sound

| evel s in the hal |l ways decreased about 0.5 dB/fl oor.

Correl ati ons between scores on the auditory
discrimnation test and floor level were significant
(r =0.48, P<0.01) only for the group of children who
had lived in the apartnent conplex for four years or
| onger. Thus, exposure to current |evels of environ-

mental noise for long periods may affect the auditory



discrimnation skills in children. Correlations were
also significant between auditory discrimnation and
percentile scores on a reading test (r=0.53, P<0.01),
again only for the group who had resided in the apart -

ment conplex for at |east four years.

Further analysis showed that parental educa-
tion also played an inportant role, especially in
regard to the reading scores. Noise |evels (floor
| evel ) skill enmerged as the nost significantly vari abl e.
The i nvestigators (Cohen, dass and Singer, 1973) had
excl uded the hearing |oss and carbon nonoxi de | evel

factors.

Cohen, dass and Singer (1973) offered two

maj or concl usi ons:

1. Noise levels could account for a
significant percent of the variance
In auditory discrimnation.

2. Auditory discrimnation could account

for a significant percent of variance
I n readi ng achi evenent.



Cohen, d ass and S nger (1973) specul ated
that a child could becone inattentive to acoustic cues
as he attenpts repeatedly to cope with unwanted sounds
i.e., the longer he nust endure noise, the nore likely
that he would ignore all sounds, whether relevant or
not. A consequence would be a failure to learn to
di scrimnate speech rel evant cues at a time which
m ght be optinal for such learning. Deficits in
auditory discrimnation would reflect this problem
and shoul d becone increasingly evident with |onger
peri ods of noise exposure. This study denonstrated
post - noi se consequences in a real-life setting suppl e-
menting | aboratory research which showed the stressfu

| npact of noi se on behavi or.

d assroom noi se and its effects on schol astic

per mance:

Noi se levels in schools could be | ess than
opti mum Neinoeller (1968) advocated cl assroom sound

| evel s of 30 to 35 dBA in schools for the deaf.



Wi | e such | evel s m ght be adequate for clinical use,
it is unlikely to be achieved in average nornal cl ass-
room Noise |levels in normal school s have al so been
prescri bed. The Japnese Mnistry of Education has
desi gned a nmaxi numlevel of 55 dBA as the environnental
standard for schools. Inthe US., arealistic goal

I s a background | evel not exceeding 65 dBA (Nabel ek
and Nabel ek, 1978).

Paul (1967, cited in Snyth, 1979) neasured the
noi se levels in a nunber of elenentary schools and
obt ai ned an average of 63 dBC. S ater (1968) reported
t he average sound | evels of several unoccupied el e-
nmentary and Ki ndergarten classroons to be 58 to 60 dBC.
Nober (1973, cited in MIIls, 1975) reported that the
average sound | evel of four elenentary classroons was

65 dBA.

The maj or conpl ai nt about open-pl an school s
Is usually the high noise levels with resulting annoyance
and distraction that can affect both teachers and students.

Noi se |l evels in classroons keep varying fromtine to



time. The noise level in sone schools is reported
to be as high as 70 dBA. It was found to be hi ghest
I n Kindergarten, |ower in upper grades and | owest in

hi gh school s (Nabel ek and Nabel ek, 1978).

O'ten, the noise levels in schools mght be
hi gher than the prescribed levels. This mght affect

the children's performance in school s.

Academ ¢ achi evenent :

The penetrati on of outdoor noises into school
bui | di ngs and churches creates serious disturbances
and annoyance. Describing this Cohen (1969) quotes:
"e school superintendent reported 40 to 60 inter-
ruptions perday in classroomlistening activities of
the three schools lying within 1.5 mle of a nmajor
comrercial airport. The total nunber of affected
classes yielded a cumul ati ve loss ranging from
700 mnutes to 1400 m nutes per day of instruction

time." (p.75)
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Lane and Meccham (1974) nade indoor and
out door neasurenents of jet aircraft noi se at seven
school s beneath the paths to the Los Angel es Inter-
national Airport. The survey indicated that the
school yard noise levels fromjet aircraft approaching
the airport (at an average rate of one in every two
mnutes) were in the range of 96 to 118 dBC. This
constituted a high risk of hearing damage of chil dren.
Noi se | evel s neasured in the classroons were in the
range of 80-96 dBA. The interruption in classroom
by jet noise every two mnutes resulted in a serious
di sruption of the concentration, comrunications and

| ear ni ng processes necessary for educational activity.

Ko et al. (1981) considered the |ong-term
effect of aircraft noise on the academ c perfornmance
of pupils. Because of the difficulty involved in
devising controlled experiments on the long-term
effects of noi se, the academc perfornmance of pupils
sitting for two public examnations were used prili-

mnarily. The pupils (241 in nunber) were chosen



fromschool s, and they had been exposed daily to air-
craft noise during their full five year period of
secondary education. Another group of 256 pupils
wer e chosen from schools located far fromthe air-
port and were not subjected to any aircraft noi se.
The subjects 12 to 17 years in age were natched on
t he basis of Hong-Kong certificate of Education
Exam nation Performance. The average aircraft peak
noi se levels at tne schools under the flight path
had mean noi se |l evel s of 90, 92 and 94 dBA. The
conpari son of academ c performance of the two
groups showed no significant difference. Adapta-
tionto aircraft noise by pupils was cited as

a possi bl e explanation for the findings.

Ko et al (1981) concluded that, as far as
academ c performance was consi dered, factors such as,
the intelligence of pupils, the total duration of
aircraft flyover and hone environnent may not he as

significant as the ability to adapt to noi se.



Speech intelligibility

The signal -to-noise ratio existing between
the teacher's voice and the anbi ent cl assroom noi se
should permt the teacher's voice to be heard by
children without difficulty. |If the acoustical
envi ronnment of the average class does not facilitate
optimal speech reception many chil dren can expected
to be affected adversely. 1In schools, speechintelli-

gibility is essential, school privacy is not critical.

Larson and Peterson (1978) pointed out the
probl ens of noise |evels, especially in open-plan
cl asses. They observed that often the signal-to-
noi se ratio (teacher's voice conpared to the back-
ground sound) was below that required for understand-
Ing speech and that this could affect the children
nore adversely as they require a greater SYNratio

t han adul t s.

Snyth (1979) tested 300 prinmary school

children aged between 5 and 12 years age for discri-



mnation of sinple, famliar, nonosyll abi c words

under two conditions nanely, quiet and in the

presence of background noi se. Recorded word |i st

was presented in classroomvia | oudspeakers. The
average noise level in the enpty classroom ranged
from35 dBSPL to 45 dB SPL with sone peaks of 65 dB
SPL on the B scale. Subjectively, this was consi -
dered quiet and the material was presented at

50 dB SPL for all children. For the 'noise' condition,
the word list was recorded in tne same classroomduring
classtine. The average noi se | evel throughout was
72.4 dB SPL, with an SN level of 3.1 dB. Noise
generated wi thin the classroom boundari es ranged
from38 to 90+dB SPL. The average noi se was

29.3 dB SPL greater than the resting cl assroom

Results of the study (Snyth, 1979) showed
that 45.3%nade errors in speech reception in the
presence of classroomnoi se. The percentage of
children found to nmake errors in the presence of
cl assroom noi se decreased with increasing age. This
age effect was nost nmarked in children younger than

7 years 6 nont hs.



According to Snyth (1979), 5%of what is
said woul d al ways be unnmasked speech during active
cl assroom program (as in the noi se condition used
in the study); 5%woul d al ways be nmarked by back-
ground noi se and the remaining 90%of speech existed

in a favourable S N | evel .

Thus, SN level is nore inportant than
absol ute noi se levels. Snyth's (1979) study indi-
cated that classroomnoise conpetes for the child's
attention and forces speech reception which ot her-
wi se woul d not occur. The results suggested that
noi se |levels existing in sone open cl assroons nay be
excessive. The noise |levels may be i ncreased because
of the classroomactivities thenselves. However,
Snyth (1979) has reported that the noise |evels used
in the study were not perceived as excessive by the

cl assroom t eachers concer ned.

Hout gast (1981) reported a study in which

intelligibility tests were performed by teachers and



pupils in classroons under a variety of noi se condi -
tions. Three conditions were used for testing -

(1) areference condition with essentially no effect

of reverberation or interfering noise; (ii) classroom
conditions with only reverberation and essentially

no interfering noise and (iii) classroomcondition

with both reverberation and interfering (road traffic)
noise. The intelligibility scores were found to
deteriorate at (indoor) noise |evels exceeding a
critical value of -15 dBAwith regard to a teacher's

| ong-term (reverberent) speech level. Thus, in a

typi cal classroom reverberation set an upper limt

to speech intelligibility and the effect of interfer-

I ng noi se becane noticeable at |evels exceeding a
critical level. Also, data from999 questionnaires
filled out by teachers and the external noise |evels
nmeasured at the facades of their classroons were used
to relate the degree of bother caused to the equival ent
| evel of road traffic noise. The present data on speech
intelligibility in classroom- and nore specifically on
a critical indoor noise level - were consistent with

t he opi nion of both teachers and experts on the effects

fromexternal noise | evels.



Thus, the data (Larson and Peterson, 1978;
Snyth, 1979; Houtgast, 1981) suggested that the | evel s
of noi se neasured in schools are capable of interfer-
ing wi th speech communi cation by children. Al so,
diversification of activities, and novenent of class-
roomoccupants and physical plant therein, has a
cumul ative effect on the noise |levels. The principle
of auditory feedback would Iead the child to raise
hi s voi ce | evel above the surrounding noise, in
order tonmonitor it. This in turn, contributes
to the noise level around himand influences the
voi ce levels of others. Wile the adult |istener
woul d di scri mnate speech sounds on the basis of
contexual cues, probability, and decision making
processes general |y, speech hearing for the child may
be nore dependent on tne actual reception of speech
sound than on its neaningful interpretation from

cont exual cues.

Arithnetic skills

Effects of noise on arithnetic skills in

chil dren have been studi ed. Kassinove (1972) investi-



gated the effects of neaningful auditory stimulation
on children's scholastic performance. Forty third-
grade and forty sixth-grade el enentary school child-
ren were the subjects. They worked independently on
a series of self-paced addition or division problens,
either inquiet or in the presence of several types

of auditory stimuli namely, story, nusic and both
conbi ned. Task perfornance was evaluated in terns of
neanti nme per response, variability of response tine,
probability of error, nunber of correct responses,
nunber of "times-outs" and changes in these behaviours
overtime. The results showed that the children were
quite capabl e of performng at an adequate level in
the face of various kinds of irrelevant auditory
stinmulation in the range of 70 to 80 dB SPL. There
seened to be little if any, effect of neani ngful
auditory stimulation on speed or on the accuracy

of response.

St udy of Kassinove (1972) supported Sl ater's
(1968) study. Based on his study and fromthat of



Slater (1968), Kassinove (1972) suggested that school s
should not go out of their way to try to sound-condition

classroons in an attenpt to increase achi evenent.

This seens to indicate that while noises
I n excess of 100 dB SPL are detrinental to perfornan-
ce, noises in the range of 70 dB to 80 dB SPL, which
subj ectively seemintense but do not seemto cause
performance deficit. Thus, noderate to | oud noise
appears to have no significant effect on the academc

behavi or.

| shi kawa and Aoki (1974) conducted an experi -
ment concerning the effects of car noise on the per-
formance of nmental tasks. H even students were
I ncl uded as noi se group subjects and an equal nunber
of students were taken as controls. Three nental
tasks were given in the experinent nanely, successive
mul tiplication, problemsolving and four alternative
reaction tinme tasks, in which the order of the stinulus
appearance was arranged with zero or third order
redundancy. The noi se group was presented with tape

recorded car noise of 80 phon SPL. It was expected



that the noise level could have an interfering

effect on any task tested. Results showed that noi se
interfered with the performance of each task to a
certain degree. Immediately after the presentation

of the noise, this interfering effect seenmed strongest.
The experimental group results posed the probl em of

adaptation to the noise.

Thus, it seens that the noderate | evel s of
noi se do not result in deficits inarithnetic skills.
However, very intense noise |levels mght bring down

the performance on arithnetic tasks.

Readi ng Conpr ehensi on

Noi se can interfere with readi ng because
it has sone irrelevant cues in it or because it
distracts the individual fromthe task at hand.
Slater (1968) tested 263 (129 nmal es and 134 fenal es)
sevent h-grade public school children to determ ne

the rel ationship of quiet and noi se conditions to



witten task performance, requiring reading conpre-
hensi on of short duration. Quiet (45-55 dB), average
(55-70 dB) and noisy (75-90 dB) classroomand experi -
mental conditions were used in the study. Noise in
classroomcondition was simlar to that encountered
by children during school activities. |In the experi-
mental condition white noise was used. It was hypo-

t hesi zed that subjects would perform better under
qui et than under average and noi sy conditions and

t hat boys woul d be nore adversely affected than girls.
Results indicated a slight tendency for boys to work
faster, but with | ess accuracy than girls under the
unfam liar condition of white noise. However, the
magni tude of this tendency was not significant to be
of any practical value. Effect of noise, neither
detrimental nor beneficial, was denonstrated on speed

or on accuracy of performnce.

Suppl enent al data was obtai ned, by Slater
(1968), following testing, by adm nistering the
Sarason Test Anxiety scale for children and question-

nai res designed to assess subjects' perception of



noi se and their awareness of the purposes of the
experiment. The subjects' perception upon their per-
formance, the degree of noi se which was present during
t he experiment, and the annoyance val ue of noi se had
little relationship to actual performance under the
noi se conditions used. Al so, measured anxi ety had
little relationship to actual perfornmance. The major
body of data had strong evi dence agai nst any effect

of noi se under the specification of the experinment

and upon the popul ati on used.

Slater (1968) concluded that at the junior
hi gh school |evel and possibly, at other grade
| evel s, children's performance tested on witten
task, requiring readi ng conprehension, of the [imted
duration of class period in length is not affected
either positively or negatively by the peaks of noise

whi ch were typical of a normal school environment.

However, Cohen, Q ass and S nger (1973)

studyi ng the noi se levels in hone environnent found
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a significant correlation betwen auditory discrim-
nations and readi ng | evel and that noi se adversely

affected these two skills in children.

Noi se levels found in school environnent
not only has effects on children but can al so effect
the teachers. Qosjean et al (1976) studied the
i nfl uence of environnent noi ses at various |evels
(45-75 dBA) on pedagogic efficiency in a group of
eight pupils, 13 years of age and future teachers aged
between 25 and 40 years. The results showed a nocivity
threshold for the pupils at around 55 dBA and for the
teachers at around 65 dBA. Further nore, backward
pupils were found to nore adversely affected in this
context fromthe interference of noise than advanced

ones.

Effects of noise on the performance of handi capped

chi |l dren:

Children with learning disability, children

who are backward or with |anguage del ay seemto be
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nore adversely affected in task performance in the
presence of noi se than nornal ly devel opi ng chil dren.
Qosjean et al. (1976) stated that backward pupils
seenmed to be affected nore in the presence of noise

t han t he advanced ones.

denn et al. (1978) surveyed the noi se
characteristics in residence of young nentally re-
tarded children. The nean noise |level was 75 dB SPL
and the spectrumof the noise was simlar to the
| ongti ne speech spectrumconfiguration. The investi -
gators tested the effects of this type of noi se on
speech discrimnation in these residents and conpared
the speech discrimnation in quiet and in noise. The
results showed a 73.9%word intelligibility as agai nst
44%i n noi se condition. denn et al. (1978) concl uded
that these residents were possibly subjected to
secondary inpedinent resulting fromtheir living en-
vironment as they already have a prinmary | anguage

handi cap.



Elliott (1979) reported that the children
with learning problens performed nore poorly on SPIN
test than the normally devel oping children. Elliott,
Kal i kow and Stevens (1979) found that children with
| earni ng probl ens required higher signal intensities
than the normally progressing children to achieve
the 71%correct |evel of performance of understanding

nonosyl | abi ¢ nouns.

Fromthe above studies, it could be opined
that when a child with | anguage delay is placed in
a normal classroom he/she m ght have difficulty
usi ng auditory-based deci sion-nmaki ng process necessary
for functional |anguage because of inadequate |anguage
experience. Such children would be nore affected in
speech discrimnation tasks and perceiving sounds
as neani ngful in the noisy environnment. Thus,
children with | anguage delay would find task per-
formance inpossi bl e under noise | evels acceptable

to adult standards.



Noi se not only affects the perfornance but
al so affects the physiol ogi cal and psychol ogi cal condi -
tions of individuals. Sleep interference and annoyance

are sone of such effects studi ed.

Psychol ogi cal effects:

The judged | oudness and t he annoyance caused
by noi se have recei ved extensive study on adults.
(Gohen et al . 1966; Kryter, 1968; Schultz, 1978;
Broadhent, 1980). Very little is known about per-

cei ved noi siness in children.

Elliott (1971) studied noise tol erance and
extroversion in children. The subjects were groups
of children aged 5 and 10 years. Children aged 5 years
to 5 years 11 nonths and 10 years to 10 years 11 nonths
formed the two groups, with sixteen nal es and sixteen
females in each. Extroverts showed a hi gher |evel of
noi se tol erance than introverts. Boys tolerated

greater intensity noise than girls. There was no
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di fference between the two groups in the | evel of

noi se tol erance. The lack of any difference between
the 5 and 10 year ol ds, together with the | ack of any
sex and age interaction, suggested that devel opnent al
change in level of extroversion are mnimal, at |east
beyond the age of 5 years. This study (Eliott, 1971)
I ndi cated that tolerance for noise depend in part with

personal ity characteristics of the child.

| shi kana and Aoki (1974) al so observed that
student's concentration was di sturbed by noise. Lane
and Meecham (1974) have stated that the school
officials reported a significantly greater nunber of
fights anmong the children in school s under the noise

area than at the control school s.

Data avail abl e on psychol ogi cal effects of
noise in children are few. These do not allow for

any definite concl usions.

Physi ol ogi cal effects:

Noi ses of sufficient |oudness are found to

affect the sleep, however, the different stages of
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sleep are differ entially affected by noi se. The effect
of acoustic signals on sleep of children has been

studi ed. Ando and Hattori (1977) studied the reactions
of babies to aircraft noi se using HE ectroencephal o-
graphy (EECQ and H ectropl et hysnography (PLG. The
deep sl eep of the babies was disturbed in noisy area
above 95 wei ghted Equival ent conti nuous perceived

Noi se | evel (or 95 WECPNL) .

Thei ssen (1978) studied the disturbance of
sl eep by noise in young adults, mddle aged and ol d
subjects using EEG Based on the results, Theissen
(1978) concl uded that sleep experinents cannot yet
be used in a definitive way as a criteria for setting

ni ght tine.

However, whether these sl eep di sturbances
are harnful or not and to what extent, are not known
as the need for sleep itself is not understood. As
MIls (1975) has stated that firmconcl usi ons about

the effects of noise on the sleep of infants and



young children are not possible until the biol ogical
significance of sleep patterns and their dependent

characteristics are under st ood.

In sumary it could be said that the studies
on the effects of noise in children have not vyiel ded
definite conclusions. Hearing | oss due to noi se
exposure in children is still an open i ssue. However,
Siervogel et al. (1982) reported data providing a
strong evidence that the noise exposure in children

IS substanti al .

St udi es on speech di scrimnation in noise
have consistently pointed out that children require
higher SN ratios than adults (Larson and Peterson,
1978; Elliott, 1979; Snyth, 1979; Houi gast, 1981).
Cohen, dass and S nger (1973) have found t hat
auditory discrimnation deficits were observed in
chil dren exposed to noise for prol onged periods and
this deficit was found to refl ect poor readi ng

achi evenent.



Chil dren who are backward, children with
learning disability or with | anguage del ay seened
to be nore adversely affected in speech discrimna-
tion tasks by the presence of noise than the nornal ly
devel oping children. (Qosjean et al. 1976; d enn

et al. 1978; Hliott, 1979; HIliott, Kalikowand
Stevens, 1979; Snyth, 1979).

The effects of noise on the perfornmance of
various other tasks have al so been investi gated.
Studies of Slater (1968) and Kassinove (1972) did not
show any adverse effects of noise on a witten task,
requiring readi ng conprehension and on schol astic
performance respectively. Ko et al. (1981) also did
not find significant long-termeffect of noise on
academ c achi evenent in children. However, Lane and
Meecham (1974) stated that the jet aircraft noise
caused serious disruption of the concentration, commu-

ni cation and | earning process necessary for educational

activities.



Thus, the outcone of the studies on the
effects of noi se on schol astic perfornmance in children
have been equi vocal. However, the presence of noise
m ght adversely affect the reading skills in children.
Readi ng conpr ehensi on i nvol ves conpl ex perceptual and
cognitive skills and the effect of noise on these
skills has not been studied extensively, especially
I n the non-native | anguage groups. Therefore the
present study undertook to investigate the effects
of noi se on readi ng conprehension in children who

are non-nati ve speakers/listeners of English.

: 0000000000000000000:
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METHODALGGY

The study was designed to see the effect

of noi se on readi ng conprehension in children.

Subj ect s:

Children in the age range of 9 to 12 years
were the subjects. They were divided into three
groups, each group consisting of twentyfour children,
twel ve femal es and twel ve nales. Goup | consisted
of children aged from9 years to 9 years 11 nonths.
Goup Il included children aged from 10 years to
10 years 11 nonths. Children of 11 years to 11 years
11 nonths age formed Goup I11.

The subject net the following criteria to

be included in the study;

1. They had nornal hearing in both the ears
t hrough air conduction in the frequency range of

250 Hz to 8000 Hz at octave intervals (ANSI, 1969).



2. They had an Intelligence Quotient (1Q
of at least 90 as tested on Segui ne Form Board (SFB)
test (a part of Pinter-Patterson Scale of intelligence
1917, fromCattell, 1953) and nornal Devel oprent al
Quotient for their age as determ ned by using Devel op-

mental screening Test (Bharat Raj, 1977).

3. They had Kannada as their nother tongue
and had know edge of Engli sh.

4. They scored nore than 50%in English in

t he previ ous cl ass exam nati on.

Materi al s:

Reading material

S x short stories constituted the reading
material. The stories were taken from popul ar
children's magazines in English. On each passage,
five questions were constructed. O the five questions,
two were of "fill in the blank" type and three were

of "multiple choice" type.
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These six stories were first given to 9 year
old children (three fenmales and three nal es) studying
I n English nmedi um school on a trial basis. He/she
was instructed to read the story carefully and under-
st and. Following this the child was asked to answer
t he questions. Depending on their responses sone of
t he questions which were reported to be anbi guous
were substituted by other questions or put in a
different form This was done to nmake sure that even
the 9 year old (the youngest group of the present
study) children woul d be able to read and under st and
t he passages and answer the questions. Al so, depend-
Ing on the responses, equival ence anong the passages

was det er m ned.

The reading nmaterial nanmely six stories used
in this study and the questions related to each are

gi ven i n Appendi xes.

Noi se:
A "multi-tal ker babbl e" was used as the

noise in the study. Since a child is exposed to



speech of different |anguages as noi se or as conpeting
nessage indaily life situation, five |anguages Kannada,
English, H ndi, Tam| and Ml ayal amwere included for
the recording of noise. A passage each fromthe above

| anguages were read by the native speakers of the

| anguages, except the English passage whi ch was read

by a non-native English speaker. Three talkers were

mal es and two were fenmal es. Practice was given to

the talkers to read together and to nmaintain the |evel
of recording as nonitored on the VUneter of the

t ape recorder.

Recordi ng was done in a sound treated room
with all the talkers standing in a semcircle in
front of the mcrophone at a di stance of about two
feet. Recording was done on a cassette tape using a
cassette deck (Cosmc stereo cassette deck CO 88 X D)
with an external m crophone (Philips LKD 8202). The

noi se was recorded for a duration of ten m nutes.

Aver age | evel of the noise was then deter-

mned using a Gaphic level recorder (B8K 2305).
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Deviations in peaks, if any, werewithin + 2 dBwth
reference to the average | evel of the noise. A 1000
Hz calibration tone was recorded at the begi nning of

the tape at the average | evel of noise.

The level of noise emtted fromthe tape
recorder at different volune settings was deter-
mned using a cassette tape recorder (Sony Cassette
corder TG 95A) and the sane tape recorder was used
for collecting the required data. The noise | evel
was measured using a sound |evel neter (B&K 2209),
wi th a condenser m crophone (B&K 4144) using a m cro-
phone adopt or (B&K DB0962 half inch to one i nch).
The neasurenents were nade by keeping the tape recorder
at a distance of three feet fromthe sound |evel neter
kept directly in front of the m crophone at the sane
| evel . Levels of noise emtted fromthe tape recorder
were noted down for different volunme settings of the
tape recorder and 85 dB SPL at the 'third vol une

setting was used for study.

Testing procedure:

To begin with, the subjects were screened

for hearing and intelligence. A portabl e audi oneter
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(Maico MA 27) was used to test hearing. The audi oneter
was calibrated (ANSI, 1969) and only bl ue ear phone was
used for screening both the ears of each subject. The

unused red earphone covered the non-test ear.

Intelligence was tested using Segui ne Form
Board test (a part of Pinter-Patterson Scale of Inte-
| I'igence 1917, fromCattell, 1953). Devel opnent al
equoti ent was determ ned using Devel opnental Screening

Test (Bharat Raj, 1977).

Subj ects, who passed in the above screening

tests were included in the study.

Readi ng conprehension for a given child was
then tested under two conditions nanely, quiet and
noi se. Each child was asked to read two passages,
one in each condition. The passages to be read in
qui et and noi se condi tions were chosen using random
nunbers. Half of the children in each group read in

the quiet condition first and the other half read in



t he noi se condition first, the conditions being
random zed. Each of the six passages were read by

equal nunber of children in each group.

Readi ng conprehensi on was tested in a quiet
roomin tne school. The tape recorder was kept at
a distance of three feet fromthe child; directly in
front of himlher. The tape recorder was kept at the
| evel of subject's ear. The noise was presented from
the tape recorder with the volune setting of "3" (the
setting at which 85 dB SPL noi se at a distance of three
feet fromthe tape recorder was determned). 1In the
qui et condition no noise fromthe tape recorder was

present ed.

Instructions given to the child for the
‘quiet' conditionwas as follows: "I will give you an
English story. Read the story silently. Read it care-
fully and understand. After you read the passage, |
will give you sone questions to be answered. The

guestions are related to the story you will read".



I nstructions given for the child for the

"noi se" condition was as follows: "I wll give you
an English story. Read the story silently. There
will be a noise comng out of the tape recorder while
you are reading. Do not attend to the noise. Read
the story carefully and understand. After you read
the passage, | wll give sone questions to be
answered. The questions are related the story you

will read.”

After instructing the child, he/she was
given a typewiten passage. Tine taken for reading
t he passage was noted down using a stop watch. After
the subject read the passage, a typewitten question-
cumanswer sheet was given. A tine gap of about five
m nutes was given before admnistering testing in the

second condition and the sane procedure was repeat ed.

The answers to the questions were scored
either correct or incorrect. Tinme taken for reading
a given passage was noted in seconds for each child

in both the conditions separately.



Scori ng:

Each correct answer was given a credit of
one score. The total score obtained for a given
passage was then converted into percentage. Perfor-
mance in each condition was found separately in terns
of percentage. This served as an indicator of read-

I ng conprehension of a given child.

At the end of testing each child was asked
whet her the noi se was disturbing hiniher during read-

i ng. Subjective response of the child was noted

down.
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RESULTS

The performance of the children on the read-
I ng conprehensi on task was anal ysed in terns of scores
obt ai ned by each subject in quiet and in the presence
of noise. Also, the reading tine was used as anot her

neasur e.

The neans and standard devi ati ons were conput -
ed to find out the central tendency and variability of
the scores and the reading tinme. Table 1 shows the
means and standard devi ation of the scores obtained
by three groups on readi ng conprehension task in the
two experinmental conditions used. The neans and
standard deviation of the tinme in seconds and in
mnutes taken by the children are given in the

Tabl e 2.

The graphi cal representation of the neans
of scores and time taken for reading are given in

Fig. 1 and Fig. 2 respectively.
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Tabl e 2: Table show ng the neans and standard
deviations (S D of the tine taken for
reading in mnutes (mn.) and seconds (sec.)
GROUP | CROP I QRAOP |1 |
GROUPS/
CONDI TIONS  MEAN S. D MEAN S D MEAN S.D
135.75 £74.06 82.75 +36.59 83.58 +50.98
sec. sec sec.
QU ET
2.26 * 1.24 1.38 ++0.61 1.39 =+ 0.85
m n. m n. m n.
113.29 +42.78 74.96 £36.95 91.49 +53.50
sec. sec. sec.
NO SE
1.89 + 0.71 1.21 + 0.53 1.48 =+ 0.90
m n. m n. m n.
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Table 3: Table showing results of ANOVA for the main
effects of noise and age and their inter-
action (in ternms of performance)

SOURCE OF SUMOF  DEGREES MEAN F
VAR ANCE  SQUARES oF SQUARES  RATI O
FREEDCM
CONDI TIONS (A)  00. 69 1 0. 69 0.36
AGE GROUPS (B) 28.04 2 14. 02 7,.38*
| NTERACTI ON
(AXB) 1.52 2 0.76 2 .50

WTH N SETS  261.75 138 1. 90 —
TOTAL 292. 00 143

* Sgnificant at P<0.01 | evel.



Table 4. Table showng results of ANO/A for the main
effects of noise and age and thier inter-
action, (interns of tine taken for readi ng)

SOURCE OF  SUM OF DESRSEE MEAN F
VARIANCE  SQUARES o 0ihq  SQUARES RATI O
OONDI TIONS (A) 0. 84 1 0.84 0.87
AGE (B) 16. 66 2 8. 33 11. 41*
| NTERACTI ONS
(AXB) 1.29 2 0. 65 0.89
WTH N SETS 100.96 138 0.73

TOTAL 119.75 143

* Significant at P<0.0l level.



Qangien

& ﬁu!!t-aal& ao bsfss e :_U
m..:wxn.zzu ut ..nanu.a .:cuem_._n_n

u.umu_uu W&CEZNUGU& ?-ﬁhf_ b..C. Ja—BUIW

rﬂ

SWYEY0ISTH

i _.3-_-6_@“

11by

'S3¥0D5 IVVIMIOWAS  UWAW EEE




. VANONHD [ H0 | SdodY | La3daddid A% | MANYL
(Ppuore? W) | IJwWL  WVMUICEIY AEIW 3HL BMAIMaHS SWYEVIeLSIH _"w b1y

X 009 T dnpsm I dnoaw

(o]

r ]

13

oy

o3

0b

ok

Zsond

2108
| AHSRNEESED at)

o

Qs

OM003%

oty -

YAaEA | AEaW

awinl

Al



To findout if the main effects of noise,
age and their interaction eifects were satisticallLY
significant, two-way Anal ysis of Variance was appli ed.
The results of ANOVA for the perfornmance and readi ng

time are given in Table 3 and Tabl e 4 respectively.

The data on subjective responses towards
the noi se presented during testing indicated that
37.5%o0f the entire group found the noise to be
di sturbing. Five childrenin the Goup I, eleven
in Goup Il and eleven in Goup Il said that the

noi se di sturbed themduring reading in the study.
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D SOUSS ON

The results of the study indicate that the
performance on the readi ng conprehensi on task increased
w th age. The nmean scores obtained on the reading com
prehension task, (Table 1), increased and the vari a-
bility decreased with age in the two experinental con-
ditions. In terns of reading tinme, childrenin Goup I
took lesser tine than those in Goup I. Goup Il
took nore time than Goup Il but |esser than Goup I,

in both the conditions of this study.

Ef fect of noi se:

The two-way ANOVA showed that the changes
I n performance on the readi ng conprehension task, in
t he presence of noise was not satistically signifi-
cant (Table 3). However, there was a slight reduction
in performance of the 9 year and 10 year old children
under noi se and the perfornmance of Goup Il children

slightly increased in the presence of noise (Table 1) .

Al so, there was no statistically signifi-

cant effect of noise on reading tine (Table 4) .



Children in Goup | and Goup Il tended to read faster
when noi se was present but Goup Il children took

| onger tine to read under noise (Table 2).

QGoup Il children performed better under
noi se on the readi ng conprehensi on task and al so took
nore tinme for readi ng under noise than in quiet.
Thus, the inprovenent in performance i s probably
related to the fact that the children took | onger

tinme for reading and hence were nore careful.

Childrenin Goup | and Goup Il, on the
ot her hand, took |lesser time for reading under noi se
and perforned poorer in the presence of noise than in

qui et .

Ef fect of Age:

The F-ratio showed a satistically signi-
ficant effect of age on readi ng conprehension. The
performance inproved significantly as the age increased

in both the experinental conditions (Table 3) .



Even in terns of the reading tine, the
effect of age was found to be significant (Table 4) .
Goup | and Goup Il children took | esser time for
reading in the presence of noise than in quiet. Goup
1l took longer tine for reading under noise than in

quiet (Table 2).

Better perfornmance in a reading conpre-
hensi on task with increasing age is to be expected
as the reading skills in children inprove with growh
and learning. Likewi se, wth increase in age children

take lesser time to read a gi ven passage.

Interaction effect:

The interaction effect of age and noi se on
t he readi ng conprehension in terns of perfornmance and
reading tine was not statistically significant

(Table 3 and 4) .

Thus, the nmajor part of this study supports

the findings of Slater (1968). In her study, a witing



task was used to investigate the effects of noise in
children. No noise effect, either detrinmental or
facilitating was denonstrated on speed or on occuracy
of performance on a witten task, requiring reading
conpr ehensi on of short duration was found. However,
in the present study, the witing aspect was not con-
sidered as a criterion of performance and the m st akes
in spelling were not taken into account. The whole
word response was considered in the "fill in the

bl anks' type of questions and the 'multipl e-choice
type did not require witing except putting a

mar k agai nst the correct answers.

The findings of this study al so agrees
wi th the observations nade by Kassi nove (1972). He
found that nmeaningful auditory stimulation nanely,
story, music and both conbined, in no way affected

t he perfornmance on scholastic tasks in children.

Thus, the findings of Sater (1966),

Kassi nove (1972) and the present one are in agreenent



in the observation that noise did not significantly
affect the task perfornmance in children. Despite the
di fference in nethodol ogy, the types of noi se used
and the tasks involved, the three studies indicate
no significant effect of noise on the perfornmance

in children

The lack of any significant effect of
noi se on the readi ng conprehension task or on tine
taken for reading in the present study is probably
due to the fact that children are capabl e of ignoring
t he noi se during reading and can concentrate on the
task. This could be because the children are often
exposed to hearing babble of voices in daily life
situations and mght be adapted to that type of

noi se.

Anot her explanation for this observation
could be that the reading material in the present
study was too sinple and therefore did not require a
great amount of concentration. |In addition, the

passages were of short length and did not require



sustained attention on the part of the subjects.
Therefore, the noise did not significantly affect the

readi ng conpr ehensi on.

On the contrary, the results of speech
per ception under noi se indicate that children require
greater YNratio level to acnieve the performance
| evel of the no-noise conditions (Larson and Peterson,
1978; Snyth, 1979; Houtgast, 1981). These differenti al
effects are probably due to the differences in the
nodalities involved in the tasks tested. In case of
speech perception in the presence of noise, both the
stimuli and the distracting signal (noise) are processes
through the auditory nodality and hence a deficit m ght
be expected. |n cases of problemsol ving, reading or
witing, the visual nodality along with other nental
and notor activities are involved and probably those
tasks are not affected by the presence of noise, as
the sensory nodalities involved are different. Thus,

it may be possible to ignore noise during readi ng.



Suppl enent al dat a:

The data obtai ned on the subjective res-
ponses towards the noi se showed that el even out of
twentyfour childrenin Goup Il and Goup Il each,
found the noise to be disturbing while reading. ly
five of the twentyfour childrenin Goup | found it
so. Intotal, 37.5%o0f the entire group reported the
noi se to be disturbing while reading. However, the
Goup Il children's performance showed slight decre-
ment and G oup Il children showed slight inprovenent
under noi se. Therefore, the existence of a clear
rel ati onshi p between the subjective responses towards
noi se and the performance in noise is doubtful.

Slater (1968) also reported that little relationship
was found between the subjects' perception of the
effects of noise and nmeasured anxiety to actual per-

f or mance.

In conclusion, it may be said that the
"multi tal ker" babble used in this study had no signi-
ficant effect on the readi ng conprehension of children

aged between 9 and 12 years. Considering the observations



made on the ol dest group, it may be specul ated t hat

the older children tend to inprove their performance
under noi se by taking nore time for reading. However,

this needs to be confirmed by further investigations

usi ng ol der chil dren.
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SUMARY AND GONCLUSI ONS

This study ainmed at investigating the
effects of noi se on readi ng conprehension in children
of different age groups, and the interaction effects
of age and noi se on the perfornance of reading conpre-

hensi on t ask.

Children in the age range of 9 years to
12 years served as subjects. They were divided into
t hree groups, each consisting of 24 children (12 nal es
and 12 femal es). Subjects were tested in a non-native
| anguage nanely, English and were native speakers/
| i steners of Kannada. Al | had hearing w thin norna

limts and were of atleast average intelligence.

Short stories taken frompopul ar children's
magazi nes in English constituted the readi ng materi al .
Six such stories, which were approxi mately equal in
terns of their difficulty |evel, were used. Five
guestions of simlar types on each passage were con-

structed. The level of difficulty of the passages and



the understandability of the questions were checked
by assessing the conprehensi on of these passages of

six 9 year old children.

Each subject was tested in two conditions
nanmel y, quiet and noi se. The noise used was a "multi -
tal ker babbl e" presented by neans of a tape recorder
at a level of 85 dB SPL. The testing was carried out

in a quiet classroomin the school.

Each child was instructed to read a given
story and then answer the five questions related to
It. The answers to the questions were used as a
nmeasure of readi ng conprehension and al so, the tine
taken by each child for reading a passage was noted
down. Children were tested for readi ng conprehensi on
In quiet and in noise conditions and thus, a given
child read two stories. The conditions and the stories
wer e randomzed with each group. After the testing,
the child was asked whet her the noi se presented during
readi ng was di sturbing or not and children's responses

wer e noted down.
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The results indicated no significant effect
of the noise used in this study on the readi ng conpre-
hensi on task in any of the age groups considered. The
11 year old children, however, perforned slightly
better in the presence of noise and took |onger tine to

r ead.

There was a significant age effect ie.,
performance increased with age. No significant inter-
action effect of age and noi se on readi ng conprehension
was found. Only 37.5%of the entire sanple reported

the noi se to be disturbing during readi ng.

Suggestions for future research:

1. Effects of noise on the readi ng conprehen-
sion could be studied in children of higher age

gr oups.

2. Reading material of higher difficulty leve
could be used to investigate the effects of noise on

readi ng conpr ehensi on.



3. The effects of noise on reading conpre-
hension is non-native and native | anguages coul d be

conpar ed.

4. Different types of noise (for exanpl e,
traffic noise) and noise of higher |evels, could be
investigated for their effects on reading conprehension

in children.

5. Cinical utility of "multital ker" babble

could be expl ored.
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Bhaj an Das and Rajen Singh were enenies
of each other. A Boxer came to |live am dst them
One day Bhajan Das took himaside and gave
hi m hundred rupees and said, "Beat up Rajen Singh

nicely."

Two days |ater Bhajan Das was returning
frommarket along a lonely road. Then the Boxer saw

him and hit himnicely.

"Wait! Wait!", screaned Bhajan Das for
a full mnute. Then the Boxer stopped beating and
said, "I never thought of beating anybody. But you
took ne to be a goonda and gave ne noney. | told
this to Rajen Singh and he gave nme 250 rupees to beat
you up. This was profitable, so | obliged to Rajen
Singh. You can take back your noney". He returned

Bhaj an Das's noney and went away.
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Questions on the story 'Profit'

A Fill in the blanks

1. The new coner am dst Bhajan Das and Raj en Singh

was

2. Bhajan Das gave rupees to the Boxer.

RV |
35. Choose the correct answer and put a mar Kk
against it, for the follow ng questions:

3. Wiomdid the Boxer beat?

a) Bhajan Das
b) Rajen Singh

c) No one.

4. How nmuch noney did the boxer get in the end?

a) 100 rupees.
b) 250 rupees.
c) 350 rupees.

5. Was it profitable to the Boxer in the end?

a) Yes
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"THE UNCLE S LABOR'

There was a man living in a small village
with his nephew. The nephew was a nice boy and hel ped

his uncle at ti nmes.

(One day, ovind was passing through that
small village. It was norning. The wheels of his
cart got stuck up in a pool of nud. He had to cal
the man who lived nearby hut for help. The nman put
his shoul der to rear of the cart and lifted and pushed

t he wheel s out of the nud. Covind was pl eased.

The man panting and sweati ng, extended
his hand, in expectation of a reward. Govind paid

hi m sone noney and said, "You nust have grown tired!'"

The man's little nephew, watching this,
commented, "Naturally! Uncle was to carry jugfuls
of water fromthe pond at night to keep the pool

muddy, after all!"
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Questions on the story "The Uncle's Labour".

A. Fill in the bl anks:

1. was passing through a snall

vil | age.

2. The of his cart got stuck up

in a pool of nud.

B. Choose the correct answer and put a 'tick ' mark

against it, for the foll ow ng questions:

3. Qovind was pl eased, because

a) he saw a nan
b) he got a reward
c) the nman pushed the wheels of the cart out

of the nud.

4. According to the man's nephew, the nan was
a) hel ping Qovind selfishly
b) cheating Govind

c) working hard



5) The man was keepi ng the pool nuddy by,

a) putting water into the pool fromhis house.
b) putting water into the pool fromthe pond.
c) bringing water froma nearby tap and putting

into the pool.

LT,
"NCBLE, BUT NOTI' W CKED"

A long line of ants was passing along the
bank of a river nearby. A strong wi nd bl ew chotu, one

of thetiniest ants, into the water.

A Dove, sitting on the tree near the river
saw Chotu fall into the water. The good hearted bird
dropped a leaf near Chotu. Chotu got on to the |eaf

and reached the bank of the river safely.

Sone days | ater, a hunter cane by. He saw
the Dove and ained an arrow at it. Chotu saw what the

hunter neant to do. Chotu bit hard into the hunter's
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foot, and the arrow went off w thout hitting the Dove.
The hunter bent down and caught Chotu. He

asked the ant angrily, "Wy did you bite ne?". Chotu

replied politely, "Sir, | bit you, not to hurt you,

but to save ny friend, the Dove. He saved ny life

once".

The hunter was pl eased and bl essed Chot u.

He said, "you are noble, ny friend, not w cked."

Questions on the story "Noble, But Not Wcket".

A. Fill in the bl anks:

1. Nane of the snmall ant was

2. A strong bl ew Chotu into the water.

B. Choose the correct answer and put a ' ' mark

against it, for the follow ng question:

3. Wiat did the Dove do wnen it saw Chotu fall into
t he wat er ?

a) Dove threw a stone into the water.
b) Dove dropped a leaf into the water.

c) Dove dropped a feather into the water.



4. Dd the hunter kill the Dove?

a) Yes
b)

5. Wen the hunter was aimng at the Dove, Chotu

a) kept qui et
b) bit into hunter's foot

c) watched the hunter kill the Dove.

| V.
"THE TVO LI NES"
Gokul had two sons, naned Ranu and Sonu.
Wien they were young, he once drew a snall |ine on the

wal | and asked, "Boys, can nmake this |ine appear snaller

w thout erasing a part of it?".

The boys admtted that they were unable to
do it. Cokul drewa longer line parallel to the first
one. "Does not the old line appear snaller now', he

asked. The boys agreed, "Yes, it does".



After many years, Ramu and Sormu got narri ed.
Gokul lived with Ramu. Ramu's wife naltreated him So
he went to live with Somu. Here not only Somu's wife

but Sonu al so naltreated hi m

So, Gokul came back to live with Ramu and
told that Ranu and Ramu's wife were good to him But
Ramu told "No, father, you are not really happy. Al
that happened is, the old Iine appears snaller when

conpared with the new one."

Questions to the story "The two |ines".

A FHIl in the bl anks:

1. The nanes of Gokul's sons are and

2. Gokul drew a line paraller to the

first one to nake it | ook snaller.



B. Choose the correct answer and put a 'tick ' mark

against it for each of the follow ng questions:

3. Gokul lived with in the end.

a) Ramu
b) Sormu

c) Both.

4. Gokul was happi er with
a) Somu and his wife.
b) Ramu and his w fe.

5. According to what Ranu says in the end,

a) okul was not happy
b) CGokul was very happy

c) Gokul was neither happy nor sad

V.
"THE W SEST"
One day King of M darbha put a question
to his courtcers and mnisters. "Wo is the w sest

man? one who can answer wll get a reward".
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"You are the wi sest man", one said.

"To say that much is not enough. You nust

prove what you say", said the King.

Al'l kept quiet. But the Jester said, "M
Lord, ny father used to say that one who knows the answer

to a particular question is the wi sest nman."

"What is the question", asked the King.

"The question i s: what happens to one's

soul imrediately after death?" said the Jester.
Agai n, the King asked,"And what is the answer?"

"My Lord, | learnt the answer fromny father.

But | promsed not to say it out”, replied the Jester.

"You mean to prove that you are the w sest

man", said the King.

"No, ny Lord. | nean to prove that the
King who has beenableto keep a wisenan like me is the

w sest nman". The Jester won the award.
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Questions on the story, "The Wsest".

A. Fill in the bl anks:

1. Name of the kingdomwas

2. The proved that the king was the

W sest.

B. Choose the correct answer and put 'tick ' mark agai nst

it, for the foll ow ng questions:
3. Who won the reward?

a) King
b) Jester
c) No one

4. The Jester did not answer the question, "Wat

happens to the soul immediately after death?
because

a) he did not know
b) he was worried

c) he had promsed his father not to say the

answer to the others.

5. According to the Jester, King was the w sest nman,
because
a) he was able to keep the wi se nen |ike Jester

in the court.
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b) there was no one in the court who w ser than

t he ki ng.

c) he did not know the answer to the Jester's question.

VI
"REAL AND SHADOW

Dogs will play with boys and girls who do
not throw stones, and other things at them Tiger was
a snall dog, and village children Ioved him They gave

himbits to eat.

One day, Tiger got a large |oaf of bread.

He left wwth the loaf for his home in the vill age.

There was a river on the way. As Tiger
wal ked al ong the bridge, he saw another dog. It was
just like hinself, with a large loaf of bread in his

nout h, in the water.

Tiger wanted to snatch the other dog' s

| oaf . He opened his nouth to bark and frighten the
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other dog. Alas .... the loaf in his nouth dropped into
water. The fish in the river collected around the | oaf

and at e it.

How f ool i sh Tiger was to want the | oaf which
only belonged to his shadow It served himright to

| ose his real |oaf!

Questions on the story, "Real & shadow':

A FIl in the bl anks:

1. There was a on the way to

Tiger's house.

2. Tiger saw his own in the water.

B. Choose the correct answer and put a 'tick ' mark

against it, for the follow ng questions:

3. Dogs like

a) boys and girls who throw stones at them
b) boys who throw things at them
c) boys and girls who do not threw stones

and things at them
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Ti ger barked because,

a) boys threw stones at him
b) he got frightened.

c) he saw another dog in the water.

How many | oaves of bread did Tiger get in the
end?

a) one | oaf.

b) two | oaves.

C) none.





